Enhancing Biocompatible Stability of DNA Nanostructures Using Dendritic Oligonucleotides and Brick Motifs.
The use of DNA-based nanomaterials in biomedical applications is continuing to grow, yet more emphasis is being put on the need for guaranteed structural stability of DNA nanostructures in physiological conditions. Various methods have been developed to stabilize DNA origami against low concentrations of divalent cations and the presence of nucleases. However, existing strategies typically require the complete encapsulation of nanostructures, which makes accessing the encased DNA strands difficult, or chemical modification, such as covalent crosslinking of DNA strands. We present a stabilization method involving the synthesis of DNA brick nanostructures with dendritic oligonucleotides attached to the outer surface. We find that nanostructures assembled from DNA brick motifs remain stable against denaturation without any chemical modifications. Furthermore, densely coating the outer surface of DNA brick nanostructures with dendritic oligonucleotides prevents nuclease digestion.